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,1752'8&7,21
7KHH[SDQVLRQRIWKHDWRPLFSODQWLQ3DNVFRQFOXGHGLQWKHLGHDRIFRQVWUXFWLRQRIDQHZEULGJHRYHUWKHULYHU
'DQXEH2XUFRPSDQ\WRRNWKHFKDOOHQJHWRWDNHSDUWLQWKHIHDVLELOLW\VWXG\DQGWKHORFDWLRQSODQRIWKHSURMHFW
)LQGLQJWKHSHUIHFWORFDWLRQZDVEDVHGRQ
 WKH RSSRUWXQLWLHV SURYLGHG E\ WKH VHWWOHPHQWV RQ ERWK EDQN RI WKH 'DQXEH LQIUDVWUXFWXUH KRXVLQJ
RSSRUWXQLWLHVSXEOLFVHUYLFHVHWF
 DQGWKHPRVWHIIHFWLYHZD\WRVDWLVI\WKHWUDIILFDQGWUDQVSRUWDWLRQGHPDQGGHULYHGIURPFRPPXWLQJQHHGVRI
WKHFRQVWUXFWLRQRSHUDWLRQDODQGPDLQWHQDQFHVWXIIZKLFKFDQEHVRIQHZZRUNHUV
8WLOL]DWLRQRI LQIUDVWUXFWXUHDYDLODEOHDW WKH VHWWOHPHQWVRQ WKH OHIW VLGH .DORFVDDQGVXUURXQGLQJYLOODJHVFDQ
GHFUHDVH3DNV¶VFKDOOHQJHWRVDWLVI\WKHQHHGVRIQHZZRUNHUV

7KHEDVLFWDVNRIFUHDWLQJWKHVWXG\LVWRILQGWKHRSWLPDOVROXWLRQRIFURVVLQJWKHULYHULQWKHILHOGRIORFDWLRQURDG
DQGUDLOZD\FRQQHFWLRQVDQGWHFKQLFDOVROXWLRQVEULGJHVWUXFWXUH7KHSURSRVHGVWUXFWXUHRQWKHVHOHFWHGORFDWLRQLV
DQH[WUDGRVHV\VWHPZLWKUHLQIRUFHGFRQFUHWHER[JLUGHU
(19,5210(17
2.1. Road connections 
,Q$XJXVWRIWKHFRQVXOWDQWWHDPDQGWKHUHSUHVHQWDWLYHVRIWKHORFDOPXQLFLSDOLWLHVWRRNSDUWLQDFRPPRQVLWH
YLVLWWRJHWLQIRUPDWLRQRQWKHORFDOOLPLWDWLRQVDQGSRVVLELOLWLHV7KHH[SHULHQFHRIWKHVLWHYLVLWFRQFOXGHGWRDQRSWLRQ
DQDO\VLVRIWKUHHSRWHQWLDOORFDWLRQRSWLRQV
2SWLRQ³$´FURVVHVWKH'DQXEH1RUWKRI3DNVEZ2UGDVDQG*pGHUODNRSWLRQ³%´DWULYHUVHFWLRQNPVEHWZHHQ
)RNWĘDQG'XQDV]HQWJ\|UJ\2SWLRQ³&´EZ%iW\DDQG*HUMHQ
2SWLRQDQDO\VLVFRQFOXGHGWKDWWKHRSWLRQ³%´FDQXWLOL]HPD[LPDOO\WKHORFDOSRVVLELOLWLHVDQGWKHFKDUDFWHULVWLFVRI
WKH'DQXEH
2SWLRQ³%´LVWKHRSWLPDOORFDWLRQWRFRPELQHWZRWUDIILFQHHGVRQHEHWZHHQ*HUMHQDQGWKHDWRPLFSODQWDQGRQH
EHWZHHQWKHSODQWDQG.DORFVD
2SWLRQ³%´LVDPDLQURDGFRQQHFWLRQEULGJHZKLFKLVOHQJWKHQLQJRIURDGQRWRURDGQRDQGPRWRUZD\0
7KHQHZFRQQHFWLRQLVDWROOURDGIRUKHDY\WUDIILF
2.2. Railway connection 
5HOHYDQWUDLOZD\FRQQHFWLRQLQWKHDQDO\]HGDUHD
• OLQHQR'XQD~MYiURV3DNVSDVVHQJHUWUDQVSRUWEHWZHHQ0H]ĘIDOYDDQG3DNVLVVXVSHQGHG
• OLQHQR6iUERJiUG%iWDV]pN
• OLQHQR.XQV]HQWPLNOyV'XQDSDWDMSDVVHQJHUWUDQVSRUWLVVXVSHQGHG
• OLQHQR.LVNĘU|V.DORFVDSDVVHQJHUWUDQVSRUWLVVXVSHQGHG

,QDGGLWLRQWRDERYHWKHUHLVDUHOHYDQWIDFWRU\VLGLQJVIURP3DNVWRWKHDWRPLFSODQWDQGIURP.DORFVDWRVLORDW)RNWĘ
'DQXEHEDQN

&URVVLQJWKHULYHU'DQXEHZLWKDUDLOZD\FRQQHFWLRQLVDFRPSOH[DQGWLPHFRQVXPLQJWDVNEXWLWZDVDGHPDQGWR
EHFRYHUHGLQRSWLRQDQDO\VHV
1HDUE\WRWKHRSWLPDOORFDWLRQRIWKHEULGJHWKHUHLVDVLGLQJVZKLFKORQJLWXGLQDODQGKRUL]RQWDOSDUDPHWHUVDOORZHG
EHPRGLILHGWRFRQQHFWWKHRWKHUVLGHRIWKHULYHURQDEULGJHEXWLWPHDQVDFRPSOHWHO\GLIIHUHQWEULGJHVWUXFWXUH
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2.3.  River caracteristics 
%XLOGLQJDEULGJHDWWKHVHVHFWLRQVRIWKHULYHU'DQXEHQHHGVWRLPSURYHWKHULYHUEHGVWDELOLW\
7KHHIIHFWRIWKHULYHUZDLVWDW3DNVDWULYHUNPV±LVQRWUHOHYDQWIRUWKHORFDWLRQRIWKHQHZEULGJH
EXWWKHZDGLQJDW%DUDNDVKRXOGEHWDNHQLQWRFRQVLGHUDWLRQGXHWRLWVYLFLQLW\
7KHORFDWLRQVRIWKHVXSSRUWVRIWKHQHZEULGJHVKRXOGQRWLQFUHDVHWKHIORRGOHYHORIWKHHIIHFWHGULYHUVHFWLRQDQG
VKRXOGQRWVHWEDFNWKHFRPSOHWLRQRIWKHIORRGFRQWUROWDVNV

$WWKHVHFWLRQZKLFKLVLGHDOIRUURDGDQGUDLOQHWZRUNWKHULYHUKDVDWUDQVLWLRQFXUYHZKHUHLWIORZVPHDQGHULQJ
7KHIORZGLUHFWLRQLVYHU\GLIIHUHQWDWORZDQGKLJKZDWHUOHYHOVVRWKHUHLVDKLJKULVNRIZDVKRXWRIWKHULYHUEHGDW
WKHSLOODUVLIWKH\DUHEXLOWLQWKHULYHUEHGRQWKHRWKHUKDQGVKLSSLQJODQHQHHGVWRKDYHDZLGHUHVHUYHDUHDKHUH
,QRUGHU WR LPSURYH WKH VKLSSLQJFRQGLWLRQVRI WKH ULYHU WKH'DQXEH&RPPLWWHHDQG7KH(XURSHDQ&RPPLVVLRQ
V
'LUHFWRUDWH*HQHUDOIRU0RELOLW\DQG7UDQVSRUW'*029(KDVVLJQHGDFRRSHUDWLRQDJUHHPHQWLQ%XGDSHVW
$V WKH H[HFXWLRQ RI WKH DJUHHPHQW DOO WKH LQWHUYHQWLRQV VXEVWUXFWXUH FRQVWUXFWLRQ GUHGJLQJ VWRSSLQJ ULYHUEHG
VHGLPHQWDWLRQVWDELOL]DWLRQRIULYHUEDQNVWUHDPOLQHKHUGLQJUHKDELOLWDWLRQRIVLGHEUDQFKHVHWFVKRXOGEHIXOOILOOHG
EHWZHHQULYHUVHFWLRQULYHUNPV
7KHDJUHHPHQWUHJXODWHGWKHQDYLJDWLRQFOHDUDQFHZKLFKKDVDPZLGWKKHUHEXWZLWKDQRYHUSOXVWKDWVKRXOGEH
DGGHGEHFDXVHRIWKHLQVWDEOHIORZGLUHFWLRQ
7KHSODQQLQJDQGH[HFXWLRQRIDOOWHFKQLFDOLQWHUYHQWLRQVVKRXOGEHKDUPRQL]HGZLWKRWKHUSDUDOOHOO\H[HFXWHG'DQXEH
QDYLJDWLRQSURMHFWV
7RH[SORUHZDWHUHURVLRQSURFHVVHVDQGWRKLJKOLJKWWKHEDVLFLQWHUYHQWLRQVDQGIRUSODQQLQJWKHSLOODUVLQULYHUEHG
DQGWKHUHHQYLURQPHQWDGLJLWDOZDWHUIORZVLPXODWLRQDQGDVPDOOVDPSOHH[SHULPHQWPLQLDWXUHPRGHOVKRXOGEH
SHUIRUPHG
%5,'*(9$5,$7,216
7KHFHQWUDOWDVNRIWKHIHDVLELOLW\VWXG\ZDVWRSURSRVHDQGFRPSDUHWKHSRVVLEOHEULGJHW\SHVWUXFWXUHVDWWKHVHOHFWHG
FURVVLQJVLWH7KHEHVWYHUVLRQZLOOEHGHYHORSWRSHUPLWGHVLJQ)RUWKLVSXUSRVHWKHDOOSRVVLEOHEULGJHW\SHZHUH
H[DPLQHGDFFRUGLQJWRWKHVWUXFWXUDOV\VWHPVEXLOGLQJPHWKRGVHFRQRPLFDODQGDHVWKHWLFDOSDUDPHWHUV7KHURDG¶V
JHRPHWU\ZDWHUDQGVKLSSLQJUHTXLUHPHQWVZHUHWKHVDPHIRUDOOFDVHV$OOURDGEULGJHKDVD[ODQHURDGVSOXV
PZLGHF\FOLQJVLGHZD\VRQERWKHQGVILWWLQJWRWKH(8529(/2¶VELF\FOHUHTXLUHPHQWV7KHVWUXFWXUDOYDULDWLRQV
ZHUHDSSOLHGWRWKHFDVHRI%WKHFKRVHQEHVWURDGWUDLODWWKHNP'DQXEHULYHUVHFWLRQ)LYHVWUXFWXUDOV\VWHP
ZHUHH[DPLQHGJLUGHUEULGJH FDEOHVWD\HGEULGJH WUXVVEULGJH H[WUDGRVHGEULGJHDQGDUFKEULGJH7KHGLIIHUHQW
V\VWHPVJLYHGLIIHUHQWFURVVVHFWLRQVDVXSSHURUORZHUOHYHOVWUXFWXUHZDVDSSOLHG7KHHVWLPDWHGEULGJHSULFHWDNLQJ
DFFRXQWWKHEXLOGLQJPHWKRGUHTXLUHGE\WKHGLIIHUHQWV\VWHPVDQGWKHRSHUDWLRQVFRVWV

)LJJLUGHUEULGJHYDULDQW
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)LJFDEOHVWD\HGEULGJHYDULDQW

)LJWUXVVEULGJHYDULDQW

)LJH[WUDGRVHG,EULGJHYDULDQW

)LJH[WUDGRVHG,,EULGJHYDULDQW
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)LJDUFKEULGJHYDULDQW
1 R

%ULGJHW\SH 0D[VSDQ :DWHUUHTXLUHPHQWV
 6KLSSLQJ
UHJXODWLRQV $UFKLWHFWXUDOFRQVLGHUDWLRQV
6XPPDU\
 *LUGHUEULGJH P QRJRRGIRUIORRG QRWDFFHSWDEOHIRUVKLSSLQJ
DOPRVWLPSHUFHSWLEOHIRUWKH
WUDIILF
QRWVXLWDEOH
 &DEOHVWD\HGEULGJH P YHU\JRRG JRRG +LJKEULGJHH[SHULHQFH
SRVVLEOH
VROXWLRQ
 7UXVVEULGJH P JRRG JRRG ORZDHVWKHWLF
QRW
UHFRPPHQGHG
 ([WUDGRVHG,([WUDGRVHG,,
P
P
SRVVLEOHJRRG
JRRG
SRVVLEOHJRRG
JRRG PRGHUQDHVWKHWLF
SURSRVHG
VWUXFWXUDOW\SH
 $UFKEULGJH P JRRG JRRG ILWWLQJLQWRWKHODQGVFDSH SRVVLEOHVROXWLRQ
5HPDUNVDWWKHDQGWKHZDWHUUHTXLUHPHQWVSUHVXPDEO\MXVWLILHGEXWIXUWKHUVWXGLHVDUHQHHGHGDWWKHSHUPLW
GHVLJQVDVZDWHUIORZDQGVKLSSLQJVLPXODWLRQVWKHJRWWKHLGHDOEXWPLQLPDOVSDQ7KHVKLSSLQJFOHDUDQFHXQGHUWKH
EULGJH[PSOXVWKHH[WHQVLRQVFDXVHGE\WKHZDWHUUHTXLUHPHQWV
352326('%5,'*(
7KHILQDOSURSRVDOZDVWKHH[WUDGRVHGEULGJHZLWKPLQQHUVSDQVZKLFKKDVWKHHFRQRPLFDODQGDOVR
DHVWKHWLFDO EHQHILWV 7KH H[WUDGRVHG VWUXFWXUH FDQ EH EXLOW E\ VWHHO RU FRQFUHWH VXSHUVWUXFWXUH DOVRZKDW JLYH WKH
SRVVLELOLW\ WR WKH FRQWUDFWRU WR DFFHOHUDWH WKH FRQVWUXFWLRQ WLPH 7KH FURVV VHFWLRQ DUUDQJHPHQW LV GHSHQG RQ WKH
SRVLWLRQRIWKHS\ORQ7KHFRPPRQVWUXFWXUDOVROXWLRQZKHQWZRS\ORQVDUHDSSOLHGDWWKHVLGHRIWKHFURVVVHFWLRQV
:KHQMXVWRQHS\ORQDSSOLHGLQWKHPLGGOHRIWKHFURVVVHFWLRQPHDQVZLGHUFURVVVHFWLRQEXWJLYHWKHSRVVLELOLW\WR
VLPSO\ VWUXFWXUDO GHWDLOV DQG JRRG FRQQHFWLRQV LQ WKH HIIHFWLYH SDUW RI WKH VXSHUVWUXFWXUH &RQVLGHULQJ WKHPXFK
QDUURZHUSLHUVDQGDEXWPHQWVWKHPRUHHFRQRPLFDOVROXWLRQVFRPHWKHRQHS\ORQVWUXFWXUH7KHSURSRVHGFURVVVHFWLRQ
LVDSRVWWHQVLRQHGFRQFUHWHER[JLUGHUEXLOWE\EDODQFHGFDQWLOHYHUPHWKRGIURPWKHLQQHUSLHUVXQWLOPFDQWLOHYHU
7KHVHSDUWVH[DFWEXLOGLQJPHWKRGFDQEHVHJPHQWDOEXLOGLQJZLWKSUHIDEULFDWHGVKLSSHGDQGOLIWHGHOHPHQWVRUFDVW
RQPRYLQJVFDIIROGLQJV\VWHP7KHPLGGOHPVSDQFDQEHEXLOWDVDVWHHOER[JLUGHUVKLSSHGDQGOLIWHGIURPZDWHU
+XQJDU\IRUPHU'DQXEHEULGJHEXLOGLQJVGHYHORSHGWKHQHFHVVDU\HTXLSPHQWIRUWKLVRSHUDWLRQ7KHEULGJHEXLOGLQJ
ZLWKWKHVHPHWKRGVFDQEHDFFHOHUDWHWRIXOILOWKHUHTXLUHPHQWVRIWKHUDSLGFRQVWUXFWLRQH[SHFWDWLRQV

)LJ&URVVVHFWLRQDWWKHSLHUVSRVWWHQVLRQHGFRQFUHWHER[JLUGHU
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
)LJ&URVVVHFWLRQDWWKHPLGVSDQVWHHOER[JLUGHU
9(56,212)7+(75$16)(52)5$,/:$<217+((;75$'26('%5,'*(
7KHFOLHQWDOVRDVNHGWRH[DPLQHDQHFRQRPLFDOUDLODSSURDFKRIWKHSODQWRQWKHEULGJH7KHVLPSOHVWVROXWLRQLVWZR
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